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Background: Nutritional screening instruments need to be evaluated in terms of reliability and 
validity and being able to demonstrate sensitivity and specificity for use in clinical practice and 
research. The aims of this study were to test the reliability and validity of the Norwegian version 
of the Nutritional Form For the Elderly (NUFFE-NO) in a sample of older home-dwelling people, 
and to use the short form of the Mini Nutritional Assessment (MNA-SF) as a standard.
Methods: A postal questionnaire, including the two instruments, background variables, and 
health-related questions, was sent to 6033 home-dwelling older people (65+ years) in southern 
Norway. In total, 2106 persons responded and were included. Data were analyzed statisti-
cally regarding homogeneity, concurrent and construct validity, sensitivity, and specificity of 
NUFFE-NO.
Results: A Cronbach’s alpha coefficient of 0.71 and significant item-to-total correlations 
were obtained as measures of homogeneity. Concurrent validity was assessed by a correlation 
coefficient of –0.37 (P , 0.001) between NUFFE-NO and MNA-SF. NUFFE-NO could sepa-
rate known nutritional at-risk groups as a measure of construct validity. A cut-off point of $4 
for identification of older people at nutritional risk was found for NUFFE-NO with MNA-SF 
as a standard.
Conclusion: NUFFE-NO shows adequate psychometric properties regarding homogeneity and 
construct validity. MNA-SF was not found to be the most suitable standard to use, because a 
low correlation coefficient was obtained as a measure of concurrent validity and a lower cut-off 
point was found compared with another study using the Mini Nutritional Assessment (MNA®) 
as a standard for NUFFE-NO. The obtained cut-off point of $4 is not recommended for use 
in practice or research, because many false positive nutritional at-risk persons would then be 
identified. Further studies with suitable design have to be performed among older home-dwelling 
people using the MNA as a standard.
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Introduction
Being at risk of undernutrition or being undernourished is a frequent problem 
among older patients,1–3 but to a less extent among older home-dwelling people.4–6 
However, older home-dwelling people receiving home health care have been found 
to be at high risk for developing undernutrition.7 Therefore, to use a nutritional 
screening instrument to identify and highlight those who are in need of nutritional 
assessment and nutritional care may be very useful.8,9 A screening instrument is not 
designed to assess nutritional status but should indicate potential or actual nutritional 
problems.10 However, such a screening instrument has to be evaluated in terms of 
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reliability and validity. It also has to demonstrate sensitivity 
and specificity in order to be used by health professionals in 
clinical practice8 and research. Reliability of an instrument 
is the degree of consistency with which it measures the attri-
bute it is supposed to be measuring, and validity refers to the 
degree to which an instrument measures what it is supposed 
to be measuring. An instrument’s sensitivity is its ability to 
identify cases correctly and its specificity is the ability to 
identify non-cases correctly.11
The Mini Nutritional Assessment (MNA®) is a well 
known nutritional screening instrument designed for older 
people12 and is considered to be a reliable13 and valid screen-
ing instrument for use in Europe and western health care 
practice settings.14 A short form of the MNA (MNA-SF), 
using some of the items in the MNA, has been found to be 
equal to the full form of the MNA and can be used for quick 
nutritional screening of older people.15 However, body mass 
index (BMI) is included in both the MNA and MNA-SF, and 
may cause some difficulties in performing screening among 
disabled older persons. Tsai et al16 have found that the MNA 
could maintain full functionality and enhance the usefulness 
without BMI. This result was based on the fact that both the 
MNA with BMI and without BMI could effectively grade 
the nutritional status of neuropsychiatric patients and show 
good correlations with BMI, calf circumference, and length 
of hospital stay. Furthermore, MNA-SF has been found to 
be easier to administer and less time-consuming when the 
particular item of BMI was replaced with calf circumference 
measurement.17
The Nutritional Form For the Elderly (NUFFE) nutri-
tional screening instrument has been developed specifically 
as a simple instrument for screening in older people. The 
intention with NUFFE is that it should be an instrument that 
is easy to use and, therefore, no anthropometric measure-
ments are included. Thereby, it is also suitable for use as a 
self-report instrument. NUFFE was originally developed in 
Sweden and has been translated into several languages. It 
is considered to be an instrument with sufficient evidence 
of reliability and validity.18–21 The MNA has been found 
to be a suitable standard in testing procedures both for the 
original Swedish version19,20,22 and for the Norwegian version 
(NUFFE-NO)21 regarding concurrent validity, sensitivity, and 
specificity among older hospital patients.
One testing study23 of NUFFE-NO has been performed in 
a group of 158 older home-dwelling people with the MNA-SF 
as a standard to assess concurrent validity, sensitivity, and 
specificity. Data were collected by a postal questionnaire, 
and the MNA-SF was considered in that study to be the best 
choice, because the MNA contains measurements of mid-arm 
and calf circumference, which are difficult to carry out by the 
older people themselves without help from professionals. 
However, the results revealed that using the MNA-SF as a 
standard, a lower cut-off point for identifying older home-
dwelling people at nutritional risk was found compared with 
the cut-off point found using the MNA as a standard for the 
Swedish and Norwegian versions of NUFFE among older hos-
pital patients.20–22 Therefore, a new study is necessary in order 
to test the reliability and validity of NUFFE-NO among older 
home-dwelling people and to determine whether MNA-SF 
is a good standard or not regarding validity, sensitivity, and 
specificity. According to Fletcher and Fletcher,24 it is essential 
to find a suitable standard when estimating the sensitivity and 
specificity values required in order to identify a suitable cut-
off point. Moreover, a suitable cut-off point is a condition for 
using an instrument in clinical practice and research with the 
purpose of identifying people at nutritional risk.
The aims of this study were to test the reliability and 
validity of the Norwegian version of the NUFFE in a sam-
ple of older home-dwelling people and to use the MNA-SF 
as a standard.
Methods
Design and sample
The study had a cross-sectional design. During the spring 
and summer of 2010, a postal questionnaire, including 
an information letter about the study and an invitation 
to participate, was sent to a randomized sample of 6033 
older home-dwelling people, 65 years old in the present 
year or older, living in five counties in southern Norway. 
Randomization was accomplished by the National 
Directory of Residents according to the directory’s common 
procedures. Answering and returning the questionnaire 
was considered to be informed consent to participate 
in the study. A total of 1671 persons responded to the 
questionnaire. After a reminder to those who had not 
responded, additional 435 persons answered and returned 
the questionnaire. Therefore, 2106 (34.9%) older persons 
were included in the study.
Data collection
The present study is part of a larger project investigating 
self-care and health among older home-dwelling people, 
which has been reported in part elsewhere.25,26 The content 
of the questionnaire used for this study included  background 
v ariables such as age and gender, f ive health-related 
questions (that could be answered by “yes” or “no”), 
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and the NUFFE-NO and MNA-SF nutritional screening 
instruments.
Nutritional Form for the Elderly
The NUFFE nutritional screening instrument is an ordinal 
scale with 15 three-point items originally developed in 
Sweden. The items reflect weight loss, changes in dietary 
intake, appetite, intake of cooked food, portion size, intake 
of fruit or vegetables, opportunity to obtain food products, 
company at meal times, activity, tooth/mouth or swallowing 
difficulties, fluid intake, gastrointestinal problems, help with 
eating, number of drugs, and eating difficulties because of 
impaired health. Each item score ranges between a score 
of 0 and 2. The most favorable option gives a score of 0, 
the most unfavorable option a score of 2. The maximum 
score is 30. Higher screening scores in dicate higher risk of 
undernutrition.18 Some examples of the items with response 
alternatives of NUFFE are displayed in Table 1.
The Swedish version of NUFFE has been tested regarding 
reliability and validity,18,19 and sensitivity and specificity20,22 
among geriatric rehabilitation patients. The Swedish ver-
sion of NUFFE was shown to be a fairly reliable instrument 
with evidence of validity. Obtained Cronbach’s alpha coef-
ficients, as a measure of homogeneity, were 0.70 to 0.72.18,19 
Concurrent validity was shown by a high correlation coef-
ficient (r
s
 = −0.74, P , 0.001) between NUFFE and MNA. 
Using the MNA as a standard for estimating sensitivity 
and specificity values, the following cut-off points were 
found: ,6, $6, and $13, indicating low, medium, or high 
risk of undernutrition, respectively. The 6 and 13 cut-off 
points were based on sensitivity and specificity values of 
71% and 86% and of 70% and 98%, respectively.20,22 The 
NUFFE has been translated into the Norwegian language in 
accordance with a procedure recommended by Streiner and 
Norman.27 The translation into Norwegian was performed by 
two persons speaking Swedish and Norwegian, respectively, 
and then back-translated into Swedish by another person, who 
was bilingual. The back-translation was compared with the 
Swedish original version and considered to be satisfactory. 
The two languages have the same origin and are similar.
NUFFE-NO has been tested regarding reliability, validity, 
sensitivity, and specificity with the MNA as a standard 
among older medical hospital patients. The results showed 
that NUFFE-NO had sufficient psychometrical properties 
for performing an institutional screening of older patients 
with a Cronbach’s alpha coefficient of 0.77 and a correlation 
coefficient of r
s
 = −0.74 (P , 0.001) between NUFFE-NO 
and the MNA as a measure of homogeneity and concurrent 
validity, respectively. When estimating sensitivity and 
specificity values, the cut-off points ,6, $6, and $11, 
indicating low, medium, and high risk of undernutrition, 
respectively, were found with the MNA as a standard. 
The 6 and 11 cut-off points were based on sensitivity and 
specificity values of 83% and 73% and of 77% and 83%, 
respectively.21
When the MNA-SF was used as a standard for 
NUFFE-NO among a group of older home-dwelling people, 
concurrent validity was supported with a correlation coef-
ficient of r
s
 = −0.26 (P = 0.001) between NUFFE-NO and 
MNA-SF. The cut-off point $ 4 was found to indicate 
nutritional risk based on a sensitivity value of 79% and a 
specificity value of 75%.23
Mini Nutritional Assessment-Short Form
The MNA-SF nutritional screening instrument is a nominal 
and ordinal scale containing six items, ie, questions about 
appetite, weight loss, mobility, psychological stress of 
acute disease, neuropsychological disease, and BMI. These 
items are the six first items of the 18 items in the full MNA. 
The maximum score for the MNA-SF is 14. Scores of 
12 and above indicate satisfactory nutritional status. 
A score of 11 or below suggests a risk of undernutrition. 
MNA-SF is considered to be as effective as the MNA 
for nutritional screening of older people15 and compares 
well with the MNA.28 Both instruments are found to be 
sensitive, specific, and accurate in identifying nutritional 
risk in older people.13,28 In the present study, the first five 
items were used in the questionnaire in addition to two 
questions about weight and height. BMI was calculated 
when analyzing the data.
Table 1 Examples of items and response alternatives using the Nutritional Form For the Elderly
Items Score 0 
(Most favorable response  
alternative)
Score 1 
(Intermediate response  
alternative)
Score 2 
(Most unfavorable response 
alternative)
3. What is your appetite like now? Good Somewhat low Poor
5. What sized portions do you normally eat? Large or ordinary portions Fairly small portions Very small portions
8. Do you normally eat together with anyone else? Yes Sometimes Very seldom
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Statistical analyses
PASW Statistics version 18 was used to perform the statistical 
analyses. Statistical significance was determined as a 
P value of ,0.05. The reliability of NUFFE-NO was assessed 
as homogeneity or internal consistency by calculating the 
Cronbach’s alpha coefficient27,29 and item-to-total (Spearman 
rank) correlations between each item and the total scale. The 
correlation between the individual item and the total scale 
was calculated when the particular item was omitted from 
the total scale.27 In addition, the Cronbach’s alpha coeffi-
cient27,29 was estimated for the MNA-SF.
The validity of NUFFE-NO was assessed as concur-
rent validity (as a measure of criterion-related validity) and 
construct validity.27 Concurrent validity was assessed by 
calculating the Spearman rank correlation between the total 
scales of NUFFE-NO and MNA-SF. Construct validity was 
assessed by comparing median scores of NUFFE-NO for 
groups with expected high and low scores, respectively, ie, 
between “known groups”.11 Such groupings consisted of 
people receiving food distribution or not, receiving home 
nursing or not, having chronic disease/handicap or not, being 
satisfied with life or not, and with perceived good health or 
not. Differences in scores between groups were tested using 
the Mann–Whitney U-test.
Sensitivity, specificity, and positive and negative predic-
tive values were estimated11,24,27 in order to determine the 
cut-off point for NUFFE-NO when identifying older people 
at nutritional risk. To find this cut-off point, the standard used 
was being at nutritional risk or not, measured by MNA-SF. 
Sensitivity, specificity, and positive and negative predictive 
values were calculated for each cut-off point of NUFFE-NO 
according to Fletcher and Fletcher.24 A receiver-operating 
characteristic (ROC) curve was constructed, whereby the 
sensitivity values for each cut-off point of NUFFE-NO were 
plotted (y axis) against 1-specificity values of each cut-off 
point of NUFFE-NO (x axis). The optimum point will be 
found near a “shoulder” of the ROC curve in the upper left 
corner.11,24,27 The accuracy of the optimum point11 and the area 
under the curve for the optimum point was calculated.
Ethical considerations
The authors were guided by the intentions of the Declaration 
of Helsinki30 and ethical standards31 when designing and 
performing the study. The main project, that consisted of two 
projects among older home-dwelling people living in rural25 
and urban26 areas, respectively, was approved by the Regional 
Committee for Medical Research Ethics in southern Norway 
(REK sør-øst D 2009/1299 and REK sør-øst A 2009/1321), 
and approval was also given to use the data in the present 
study (REK sør-øst D 2011/2588).
Results
Participants
The study group (n = 2106) consisted of 1063 (50.5%) women 
and 1043 (49.5%) men, with a mean age of 74.5 ± 6.9 years and 
a median age of 73.0 years (interquartile range 69.0–79.0).
Reliability
Homogeneity of NUFFE-NO, as a measure of reliability, 
reached a Cronbach’s alpha value of 0.71 and significant item-
to-total correlations (Table 2). The homogeneity of MNA-SF 
was reflected in a Cronbach’s alpha coefficient of 0.45.
Validity
The concurrent validity of NUFFE-NO was reflected in a 
significant Spearman rank correlation coefficient of −0.37 
(P , 0.001) between the total scale of NUFFE-NO (n = 1907) 
and the total scale of MNA-SF (n = 1915). The construct 
validity of NUFFE-NO was reflected in significant dif-
ferences between obtained median scores for groups with 
expected high and low scores, respectively (Table 3).
Sensitivity and specificity
Based on sensitivity, specificity, positive, and negative pre-
dictive values (see Tables 4 and 5) and the ROC curve, the 
cut-off point $ 4 of NUFFE-NO was found for identifying 
Table 2 item-to-total (Spearman rank) correlations of the 
Norwegian version of Nutritional Form For the Elderly (n = 1907)
Item number Item content rs P value
1 Weight loss 0.26 ,0.001
2 Changes in dietary intake 0.33 ,0.001
3 Appetite 0.41 ,0.001
4 intake of cooked food 0.26 ,0.001
5 Portion size 0.36 ,0.001
6 intake of fruit or vegetables 0.25 ,0.001
7 Possibility of obtaining food  
products
0.20 ,0.001
8 Company at meals 0.25 ,0.001
9 Activity 0.33 ,0.001
10 Tooth/mouth and swallowing  
difficulties
0.21 ,0.001
11 Fluid intake 0.19 ,0.001
12 Gastrointestinal problems 0.26 ,0.001
13 Eating assistance 0.09 ,0.001
14 Number of medications 0.23 ,0.001
15 Difficulty to eat due to impaired  
health
0.27 ,0.001
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people at nutritional risk with the MNA-SF as a standard. 
The accuracy of this cut-off point was found to be 74%. The 
area under the ROC curve for this particular cut-off point was 
0.73 (95% confidence interval 0.69–0.76).
Discussion
In this study, the NUFFE-NO was tested for its reliability and 
validity, including sensitivity and specificity, in a sample of 
older home-dwelling people. MNA-SF was used as a standard 
to assess concurrent validity and to estimate sensitivity and 
specificity values.
Homogeneity was chosen as a measure of reliability, 
because it is a method requiring only one test administration.11,27 
The Cronbach’s alpha coefficient of 0.71 was equal to the 
coefficients obtained in the two Swedish testing studies of 
NUFFE,18,19 but slightly lower than the coefficient of 0.77 in 
the Norwegian testing study among older hospital patients.21 
The value of 0.71 is considered to be a sufficient value of 
homogeneity.27,32
All of the item-to-total correlations were statistically 
significant, and are more than in earlier testing studies of 
the Swedish,18,19 Hungarian,33 and Norwegian versions of 
NUFFE.21,23 However, two of the correlation coefficients, for 
item 11 (fluid intake) and item 13 (eating assistance), were 
lower than the lowest recommended value of 0.20 for item-
to-total correlations according to Streiner and Norman.27 The 
finding that these two items showed low correlations with 
the total scale can be explained by the fact that most of the 
people in this study gave the same answer, ie, that they had 
a good fluid intake and did not need assistance with eating. 
This highlights the importance of a heterogeneous sample 
when performing instrument testing studies. Despite a large 
study sample, there is a challenge to get a sufficiently het-
erogeneous sample. Regarding nutritional testing studies, the 
optimal sample exists when the sample can show all degrees 
of nutritional status, ie, from no risk of undernutrition to high 
risk of undernutrition, and, thereby, all response alternatives 
of the items in the nutritional screening instrument are used. 
However, fluid intake and eating assistance have relevance 
in nutritional screening of older people, and, according to 
Streiner and Norman,27 a high homogeneity is not crucial 
regarding items that can be seen as causal indicators reflecting 
the underlying construct, ie, the risk of undernutrition.
A low correlation coefficient of −0.37 was obtained 
as a measure of concurrent validity when total scores of 
NUFFE-NO and MNA-SF were correlated. According to 
Terwee et al,32 a correlation with the “gold standard” has to 
be at least 0.7. In an earlier study23 using the MNA-SF as 
a standard for NUFFE-NO among a group of older home-
dwelling people, the corresponding correlation coefficient 
was r
s
 = −0.26. This implies that MNA-SF is not the most 
suitable “gold standard” for NUFFE-NO. An explanation 
could be that the construction of the two instruments was 
unequal regarding the number of items. This could also be a 
reason for the low Cronbach’s alpha coefficient of MNA-SF, 
which only has six items.27 The content of the items in the 
two instruments is also quite different. When using the MNA 
as a standard in two other testing studies19,21 of the Swedish 
Table 4 Sensitivity, specificity, and positive and negative predictive 
values for the Norwegian version of Nutritional Form For the 
Elderly using the Mini Nutritional Assessment-Short Form as a 
standard (n = 1812)
Cut-off  
points  
NUFFE-NO
Sensitivity 
%
Specificity 
%
Positive  
predictive  
value %
Negative  
predictive 
value %
0 99 6 14 98
1 97 22 16 98
2 89 41 19 96
3 82 60 24 96
4 71 74 30 94
5 59 84 37 93
6 48 92 48 92
7 37 95 55 91
8 30 97 63 90
9 25 98 73 89
10 20 99 81 89
11 15 99 84 88
12 12 99 88 88
13 11 99 96 88
Abbreviation: NUFFE-NO, Norwegian version of Nutritional Form For the Elderly.
Table 3 Norwegian version of Nutritional Form For the Elderly scores for groups with expected high and low scores
Groups with expected  
high scores
n Median  
(interquartile range)
Groups with expected  
low scores
n Median  
(interquartile range)
P value
Food distribution 42 6.50 (4.75–10) No food distribution 1865 3 (2–5) ,0.001
Home nursing 89 8 (6–11.50) No home nursing 1818 3 (2–5) ,0.001
Chronic disease or handicap 824 4 (3–6) No chronic disease or handicap 1083 3 (1–4) ,0.001
Not satisfied with life 
Perceived ill health
216 
135
6 (3–9.75) 
6 (4–11)
Satisfied with life 
Perceived good health
1691 
1679
3 (2–5) 
3 (2–5)
,0.001 
,0.001
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and Norwegian versions of NUFFE among older hospital 
patients, correlation coefficients of −0.74 were obtained for 
both studies, which strengthens the full form of the MNA as 
a suitable standard. The MNA and NUFFE-NO have a more 
equal number of items and there are similarities regarding 
the content of the items.
Validity was supported when testing construct validity, 
because NUFFE-NO could separate known nutritionally at-
risk groups. A known group with higher NUFFE-NO scores 
and thereby at higher risk of undernutrition contained indi-
viduals who received food distribution, ie, meals-on-wheels. 
Johansson et al5 found that older home-dwelling people at risk 
of undernutrition had a reduced ability to perform activities of 
daily living and used home-help services and meals-on-wheels 
more frequently than did well nourished people. Furthermore, 
other known groups at nutritional risk that were identified by 
NUFFE-NO were those receiving home nursing and those 
having a chronic disease/handicap. These groups being 
nutritionally at-risk can be explained by the fact that higher 
care needs are associated with a higher prevalence of under-
nutrition among older community-dwelling people.7 Another 
known group at nutritional risk identified by NUFFE-NO 
included people who were not satisfied with life. According 
to Johnson,34 an association (albeit not statistically significant) 
was found between being at nutritional risk and having a lower 
level of satisfaction. In a study by Lengyel et al,35 an associa-
tion was found between consuming vegetables and fruit and 
greater life satisfaction in older community-dwelling men. 
Moreover, an association between not being satisfied with 
life and being at nutritional risk has been found using the 
Swedish22 and Norwegian versions of NUFFE36,37 in older 
hospitalized patients as well as among older home-dwelling 
people. Likewise, perceived ill health was found to be associ-
ated with a higher risk of undernutrition, as reported by other 
studies.4,22,36,38
A low cut-off point ($4) for NUFFE-NO was found for 
identifying older people at nutritional risk with the MNA-SF 
used as the standard, compared with the cut-off point of $6 
found in other studies of older hospitalized patients using the 
MNA as a standard.21,22 The accuracy (74%) of the cut-off 
point $ 4 was considered satisfactory. The area under the 
ROC curve can also be seen as a measure of accuracy,24 and 
an area of 0.73 for a cut-off point $ 4 was considered to 
be adequate in order to distinguish people according to an 
external standard where the area has to be at least 0.70.32 In 
the earlier testing study of NUFFE-NO among older home-
dwelling people, using the MNA-SF as a standard, exactly the 
same cut-off point of $4 was found. However, the area under 
the ROC curve was larger, ie, 0.77.23 According to Söderhamn 
et al,36 the NUFFE-NO using a cut-off point $ 6, the MNA, 
and the MNA-SF were found to identify approximately the 
same number of nutritionally at-risk patients. However, the 
present study and that by Tomstad et al23 highlight the fact 
that the MNA-SF and MNA are not equivalent when used as 
standards for testing sensitivity and specificity of NUFFE-NO 
in order to determine a cut-off point.
Limitations
The present study has a number of limitations. The response 
rate was rather low and, in accordance with Buckwalter,39 it 
is a challenge to include older persons in studies. Therefore, 
it may be assumed that those who did not respond were older 
and thereby could be less healthy and, therefore, may be at 
risk of undernutrition. It would have been advantageous 
Table 5 Calculated sensitivity, specificity, and positive and negative predictive values and accuracy of the cut-off point $ 4 for the 
Norwegian version of the Nutritional Form For the Elderly, indicating risk of undernutrition using the Mini Nutritional Assessment-
Short Form as a standard (n = 1812)
People at nutritional risk according  
to standard MNA-SF (scores #11) 
(n = 247)
People at no nutritional risk according 
to standard MNA-SF (scores $12) 
(n = 1565)
People at nutritional risk according to NUFFE-NO  
(scores $4) 
(n = 583)
A 
n = 176
B 
n = 407
People at no nutritional risk according to NUFFE-NO 
(scores ,4) 
(n = 1229)
C 
n = 71
D 
n = 1158
Sensitivity: A/A + C = 71% 
Specificity: D/B + D = 74% 
Positive predictive value: A/A + B = 30% 
Negative predictive value: D/C + D = 94% 
Accuracy: A + D/(A + B + C + D) = 74%
Abbreviations: NUFFE-NO, the Norwegian version of Nutritional Form For the Elderly; MNA-SF, the Mini Nutritional Assessment-Short Form.
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in this investigation if more people who were nutritionally 
at-risk had been included. However, the sample size was 
considered to be adequate for estimation of sensitivity and 
specificity values of 71% and 74%, respectively,40 because the 
expected prevalence of home-dwelling people at nutritional 
risk, according to other studies,37,38 is around 20%. A high 
negative predictive value (94%) was obtained for  the cut-off 
point $ 4. According to Fletcher and Fletcher,24 such a value 
indicates a low prevalence of the issue of concern.
A cross-sectional design with a single data collection has 
limitations in terms of testing stability and equivalence as 
measures of reliability, because high inter-rater reliability 
(as a measure of equivalence) is sufficient indication of a 
reliable nutritional instrument.41 However, the NUFFE-NO 
has been tested previously among older hospital patients 
regarding its stability by test-retest with good or very good 
agreement for most items.21
Use of the MNA as a standard is preferable because its 
construction and number of items are more similar to the 
NUFFE-NO than to the MNA-SF. However, data collection 
in this study, which was done by a postal questionnaire, 
raises questions regarding the choice of a standard. To use 
the MNA was out of the question, because the measurement 
of mid-arm and calf circumference included in this instru-
ment is difficult for participants to perform by themselves. 
Therefore, the alternative choice was to use the MNA-SF. 
However, it was also desirable to test the MNA-SF as a 
standard once again among older home-dwelling people in 
order to be able to compare the present results with the testing 
results presented by Tomstad et al23 who used the MNA-SF 
as a standard for the NUFFE-NO.
Conclusion
The NUFFE-NO shows adequate psychometric properties 
regarding homogeneity and construct validity. MNA-SF 
was not found to be the most suitable standard to use, 
because a low correlation coefficient was obtained as a 
measure of concurrent validity and a lower cut-off point 
was found compared with another study21 using the MNA 
as a standard for the NUFFE-NO. Despite adequate values 
of sensitivity, specificity, and accuracy for the cut-off 
point $ 4 obtained, it should not be recommended for 
use in practice and research, because many false-positive 
nutritionally at-risk persons would then be identified. 
Further studies of suitable design need to be performed 
among older home-dwelling people to test the NUFFE-NO 
regarding its reliability and validity, including sensitivity 
and specificity, using the MNA as a standard.
Acknowledgment
The study was carried out with financial support from the 
Norwegian Research Council and the Faculty of Health and 
Sport Sciences, University of Agder, Norway.
Disclosure
The authors declare that they have no conflicts of interest 
in this work.
References
 1. Kaiser MJ, Bauer JM, Rämsch C, et al. Frequency of malnutrition in 
older adults: A multinational perspective using the Mini Nutritional 
Assessment. J Am Geriatr Soc. 2010;58(9):1734–1738.
 2. Saka B, Kaya O, Bahat Ozturk G, Erten N, Karan MA. Malnutrition 
in the elderly and its relationship with other geriatric syndromes. Clin 
Nutr. 2010;29(6):745–748.
 3. Vanderwee K, Clays E, Bocquaert I, et al. Malnutrition and nutri-
tional care practices in hospital wards for older people. J Adv Nurs. 
2011;67(4):736–746.
 4. Johansson Y, Bachrach-Lindström M, Carstensen J, Ek A-C. 
Malnutrition in a home-living older population: prevalence, inci-
dence and risk factors. A prospective study. J Clin Nurs. 2009;18(9): 
1354–1364.
 5. Johansson L, Sidenvall B, Malmberg B, Christensson L. Who will 
become malnourished? A prospective study of factors associated with 
malnutrition in older persons living at home. J Nutr Health Aging. 2009; 
13(10):855–861.
 6. Ülger Z, Halil M, Kalan I, et al. Comprehensive  assessment of 
 malnutrition risk and related factors in a large group of community-
dwelling older adults. Clin Nutr. 2010;29(4):507–511.
 7. Saletti A, Johansson L, Yifter-Lindgren E, Wissing U, Österberg K, 
Cederholm T. Nutritional status and a 3-year follow-up in elderly 
receiving support at home. Gerontology. 2005;51(3):192–198.
 8. Green SM, Watson R. Nutritional screening and assessment tools for 
older adults: literature review. J Adv Nurs. 2006;54(4):477–490.
 9. Callen BL. Nutritional screening in the community dwelling older 
adults. Int J Older People Nurs. 2011;6(4):272–281.
 10. Weekes CE, Elia M, Emery PW. The development, validation and reli-
ability of a nutrition screening tool based on the recommendations of 
the British Association for Parental and Enteral Nutrition (BAPEN). 
Clin Nutr. 2004;23(5):1104–1112.
 11. Polit DF, Beck CT. Nursing Research: Principles and Methods, 7th ed. 
Philadelphia, PA: Lippincott Williams Wilkins; 2004.
 12. Guigoz Y, Vellas B, Garry PJ. Assessing the nutritional status of the 
elderly: the Mini Nutritional Assessment as a part of the geriatric 
evaluation. Nutr Rev. 1996;54(1):S59–S65.
 13. Guigoz Y. The Mini Nutritional Assessment (MNA®) review of 
the literature – what does it tell us? J Nutr Health Aging. 2006; 
10(6):466–485.
 14. Chumlea WC. Is the MNA® valid in different populations and across 
practice settings? J Nutr Health Aging. 2006;10(6):524–533.
 15. Guigoz Y, Lauque S, Vellas BJ. Identifying the elderly at risk for 
 malnutrition – The Mini Nutritional Assessment. Clin Geriatr Med. 2002; 
18(4):737–757.
 16. Tsai AC, Chou Y-T, Chang T-L, Chang-Lee S-N, Tsay S-F. A modified 
Mini Nutritional Assessment without BMI can effectively assess the 
nutritional status of neuropsychiatric patients. J Clin Nurs. 2009; 
18(13):1916–1922.
 17. Tsai AC, Chang T-L, Wang Y-C, Liao C-Y. Population-specific Short-
Form Mini Nutritional Assessment with Body Mass Index or calf 
circumferences can predict risk of malnutrition in community-living 
or institutionalized elderly people in Taiwan. J Am Diet Assoc. 2010; 
110(9):1328–1334.
submit your manuscript | www.dovepress.com
Dovepress 
Dovepress
127
Norwegian Nutritional Form For the Elderly
Journal of Multidisciplinary Healthcare
Publish your work in this journal
Submit your manuscript here: http://www.dovepress.com/journal-of-multidisciplinary-healthcare-journal
The Journal of Multidisciplinary Healthcare is an international, peer-
reviewed open-access journal that aims to represent and publish research 
in healthcare areas delivered by practitioners of different disciplines. This 
includes studies and reviews conducted by multidisciplinary teams as 
well as research which evaluates the results or conduct of such teams or 
healthcare processes in general. The journal covers a wide range of areas 
and welcomes submission from practitioners at all levels, from all over 
the world. The manuscript management system is completely online and 
includes a very quick and fair peer-review system. Visit http://www.dove-
press.com/testimonials.php to read real quotes from published authors.
Journal of Multidisciplinary Healthcare 2012:5
 18. Söderhamn U, Söderhamn O. Developing and testing the Nutritional 
Form For the Elderly. Int J Nurs Pract. 2001;7(5):336–341.
 19. Söderhamn U, Söderhamn O. Reliability and validity of the nutritional 
form for the elderly (NUFFE). J Adv Nurs. 2002;37(1):28–34.
 20. Söderhamn U. Nutritional screening of older patients. Developing, test-
ing and using the Nutritional Form For the Elderly (NUFFE). Medical 
dissertation. Linköping, Sweden: Department of Medicine and Care, 
Division of Nursing Science, Faculty of Health Sciences, Linköping 
University; 2006.
 21. Söderhamn U, Flateland S, Jessen L, Söderhamn O. Norwegian v ersion 
of the Nutritional Form For the Elderly: Sufficient psychometric proper-
ties for performing institutional screening of elderly patients. Nutr Res. 
2009;29(11):761–767.
 22. Söderhamn U, Bachrach-Lindström M, Ek A-C. Nutritional screening 
and perceived health in a group of geriatric rehabilitation patients. 
J Clin Nurs. 2007;16(11):1997–2006.
 23. Tomstad ST, Söderhamn U, Espnes GA, Söderhamn O. Testing two 
self-care-related instruments among older home-dwelling people in 
Norway. Int J Older People Nurs. January 25, 2012. [Epub ahead 
of print.]
 24. Fletcher RW, Fletcher SW. Clinical Epidemiology – the Essentials, 4th ed. 
Philadelphia, PA: Lippincott Williams & Wilkins; 2005.
 25. Dale B, Söderhamn U, Söderhamn O. Self-care ability among home-
dwelling older people in rural areas in southern Norway. Scand J Caring 
Sci. 2012;26(1):113–122.
 26. Sundsli K, Söderhamn U, Espnes GA, Söderhamn O. Ability for self-
care in urban living older people in southern Norway. J Multidiscip 
Healthc. 2012;5:85–95.
 27. Streiner DL, Norman GR. Health Measurement Scales. A Practical 
Guide to their Develop ment and Use, 3rd ed. Oxford, UK: Oxford 
University Press; 2003.
 28. Kaiser MJ, Bauer JM, Ramsch C, et al; for the MNA-international 
group. Validation of the Mini Nutritional Assessment Short-Form 
(MNA-SF®): A practical tool for identification of nutritional status. 
J Nutr Health Aging. 2009;13(9):782–788.
 29. Cronbach LJ. Coefficient alpha and the internal structure of tests. 
Psychometrika. 1951;16:297–334.
 30. World Medical Association. Declaration of Helsinki. Ethical  Principles 
for Medical Research Involving Human Subjects. Seoul, Korea: World 
Medical Association; 2008. Available from: http://www.wma.net/
en/30publications/10policies/b3/index.html. Accessed January 30, 
2012.
 31. Beauchamp TL, Childress JF. Principles of Biomedical Ethics, 6th ed. 
Oxford, UK: University Press Inc; 2009.
 32. Terwee CB, Bot SD, de Boer MR, et al. Quality criteria were proposed 
for measurement properties of health status questionnaires. J Clin 
Epidemiol. 2007;60(1):34–42.
 33. Gombos T, Kertész K, Csíkos Á, Söderhamn U, Söderhamn O, 
Prohászka Z. Nutritional form for the elderly is a reliable and valid 
instrument for the determination of undernutrition risk, and it is 
 associa ted with health-related quality of life. Nutr Res. 2008;28(2): 
59–65.
 34. Johnson CS. Psychosocial correlates of nutritional risk in older adults. 
Can J Diet Pract Res. 2005;66(2):95–97.
 35. Lengyel CO, Tate RB, Obirek Blatz AK. The relationships between 
food group consumption, self-rated health, and life satisfaction of 
community-living Canadian older men: the Manitoba Follow-up Study. 
J Nutr Elder. 2009;28(2):158–173.
 36. Söderhamn U, Flateland S, Jessen L, Söderhamn O. Perceived health 
and risk of undernutrition: a comparison of different nutritional 
screening results in older patients. J Clin Nurs. 2011;20(15–16): 
2162–2171.
 37. Tomstad TS, Söderhamn U, Espnes GA, Söderhamn O. Living alone, 
receiving help, helplessness and inactivity are strongly related to risk of 
undernutrition among older home-dwelling people. Int J Gen Med. 2012;5: 
231–240.
 38. Söderhamn U, Christensson L, Idvall E, Johansson A-K, Bachrach- 
Lindström M. Factors associated with nutritional risk in 75-year-
old community living people. Int J Older People Nurs. 2012;7(1): 
3–10.
 39. Buckwalter KC. Recruitment of older adults. Res Gerontol Nurs. 2009; 
2(4):265–266.
 40. Malhotra RK, Indrayan A. A simple nomogram for sample size 
for estimating sensitivity and specificity of medical tests. Indian J 
Ophthalmol. 2010;58(6):519–522.
 41. Jones JM. Reliability of nutritional screening and assessment tool. 
Nutrition. 2004;20(3):307–311.
submit your manuscript | www.dovepress.com
Dovepress 
Dovepress
Dovepress
128
Söderhamn et al
